The proteomic response of sea squirts (genus Ciona) to acute heat stress: a global perspective on the thermal stability of proteins.
Congeners belonging to the genus Ciona have disparate distributions limited by temperature. Ciona intestinalis is more widespread with a cosmopolitan distribution ranging from tropical to sub-arctic zones, while Ciona savignyi is limited to temperate-latitudes of the northern Pacific Ocean. To compare the heat stress response between congeners, we quantified changes in protein expression using proteomics. Animals were exposed to 22°C, 25°C, and 28°C for 6h, then recovered at a control temperature (13°C) for 16h (high heat stress experiment). In a second experiment we exposed animals to lower levels of heat stress at 18°C, 20°C, and 23°C, with a 16°C control. A quantitative analysis, using 2D gel electrophoresis and MALDI-TOF/TOF mass spectrometry (with a 69% and 93% identification rate for Ciona intestinalis and Ciona savignyi, respectively), showed changes in a number of protein functional groups, including molecular chaperones, extracellular matrix proteins, calcium-binding proteins, cytoskeletal proteins and proteins involved in energy metabolism. Our results indicate that C. intestinalis maintains higher constitutive levels of molecular chaperones than C. savignyi, suggesting that it is prepared to respond faster to thermal stress. Systematic discrepancies between estimated versus predicted molecular masses of identified proteins differed between protein families and were more pronounced under high heat conditions, suggesting that thermal sensitivities are lower for cytoskeletal proteins and ATP-synthase than for any other protein group represented on 2D gels.